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it appears that, with fresh semen, fewer cycles are needed to achieve pregnancy (Steinberger et al., 1980) .
In a prospective, randomized study of insemination with
In order to improve cycle fecundity when using cryodonor semen, intracervical insemination by straw was preserved donor semen, several studies compared the intra-or compared with insemination using a cervical cap with an pericervical with the intrauterine route of insemination. From intracervical reservoir. A total of 91 patients completed the results of these studies it seems that intrauterine insemin-486 treatment cycles. There were no significant differences ation (IUI) is superior to intracervical insemination (Byrd in age, parity, indication for insemination by donor, or et al., 1990; Patton et al., 1992; Wainer et al., 1995 ; Matorras method of cycle monitoring between women who became et al., 1996) , although one rather small study in single pregnant and those who did not conceive with either
unmarried women failed to demonstrate a significant difference insemination method. In 236 standard intracervical inbetween the two techniques (Peters et al., 1993) . semination cycles, 14 patients became pregnant (5.9% per
The advantage of a higher cycle fecundity with IUI has to cycle), whereas 38 patients conceived in 250 cervical cap be measured against the disadvantage of considerably higher cycles (15.2% per cycle). Both the crude pregnancy rates costs per insemination cycle: IUI requires in-vitro sperm and the cumulative pregnancy rates calculated by the processing and is performed by the medical staff, whereas, in Kaplan-Meier life-table method were significantly different our institution, intracervical inseminations are performed by (χ 2 -test, P Ͻ 0.001, and log-rank test, P Ͻ 0.005 respectfertility nurses. Moreover, the semen preparation for IUI ively). Pregnancy rates in artificial insemination with cryorequires on average more donor semen for a single insemination preserved donor semen may be improved by the use of a than does intracervical insemination. This is especially relevant cervical cap when compared to cervical insemination by in our country where donor semen is a scarce commodity due straw. The use of the cervical cap may prolong the exposure to impending legislation that does not guarantee absolute future of the spermatozoa to the cervical mucus and prevent the anonymity to the semen donor. Although we appreciate the backflow of semen into the vagina.
value of IUI in AID, the above-mentioned drawbacks have Key words: cervical cap insemination/conception/donor inprompted us to start treatment with simple, intracervical semination insemination.
In an attempt to optimize pregnancy rates per cycle with intracervical insemination, we have begun a prospective study Introduction to compare our conventional insemination technique, whereby the content of one 0.25 ml semen straw is deposited in the Since the introduction of intracytoplasmic sperm injection (ICSI), artificial insemination with donor semen (AID) is no intracervical canal, with insemination by means of a cervical cap, whereby a sperm reservoir is placed into the cervical longer the primary choice of treatment in severe male factor infertility. Some couples, however, still resort to AID either canal. Every patient was alternately treated with both methods. because they object to the invasive and manipulative character of assisted reproductive technology or through fear of the hitherto unknown genetic risks involved in ICSI. In addition, Materials and methods when a pregnancy is not established after a number of treatment All patients with severe male factor infertility applying for AID cycles of ICSI, couples may still want to proceed to AID as treatment between January 1, 1991 and December 31, 1993 were a second line of treatment.
asked to participate in the study. All patients gave their informed
The effectiveness of AID has been much debated since the The cervical cap held in forceps in the position in which After thawing, each 0.25 ml straw contained a minimum of 3ϫ10 6 it is placed against the cervix. The reservoir shown on top is placed progressively motile spermatozoa. At the start of the treatment, one in the cervical canal. The nylon string is left protruding from the donor was selected for each couple according to AFS guidelines. cervix to allow easy removal by the patient.
Throughout the study, subjects were always inseminated with the semen of the same donor.
The end-point of the study was defined either as pregnant [positive patients, a careful medical history was taken with special emphasis urinary human chorionic gonadotrophin (HCG) test; QuickView, on their potential fertility. A basal body temperature (BBT) chart was Quidel, San Diego, CA, USA], as not pregnant after 12 completed recorded during two consecutive cycles. Patients with anovulation or cycles, or as not pregnant before conclusion of the study (December irregular menstrual cycles (cycle length Ͻ23 days or Ͼ35 days) were 31, 1994). treated with ovulation induction. Patients with a history suggestive Pregnancy rates per cycle for the two insemination methods of tubal disease were screened by means of hysterosalpingography were compared by χ 2 -test. Furthermore, cumulative pregnancy rates (HSG) and/or laparoscopy before treatment was started. Subjects with according to the Kaplan-Meier life-table method were compared by an uneventful history were offered HSG and/or laparoscopy after log-rank test. In the life-table analysis, patients alternated in the lifethree to six unsuccessful insemination cycles. table constructed for insemination by straw and in that for insemination Upon study entry, patients were allocated at random to one of the by cervical cap, due to the cross-over design of the study. P Ͻ 0.05 two methods for their first treatment cycle by opening a precoded, was considered to be significant. sealed envelope. Patient were inseminated with the content of one 0.25 ml straw of donor semen, the content being slowly deposited directly into the cervical canal, or by depositing the content of one 
10.7% per cycle (52/486). Patients were inseminated by straw
In the early part of the study, patients were inseminated on alternate in 236 cycles resulting in 14 pregnancies (5.9% per cycle). days, starting 2 days before the expected day of ovulation until a Insemination by cap was performed in 250 cycles yielding 38 clear rise in the BBT was apparent. In the latter part of the study, conceptions (15.2% per cycle). The difference in conception inseminations were timed by a home urinary luteinizing hormone (LH) kit (Conceive, Quidel, San Diego, CA, USA): inseminations rates between the two groups was significantly different (χ 2 ϭ were performed both on the day of the urinary LH surge and the day 9.96, P Ͻ 0.001).
after. The quality and quantity of the cervical mucus was recorded at Three life-tables were constructed to facilitate comparison each insemination.
of cycle-specific cumulative conception rates (CCR): one for Semen was obtained from voluntary semen donors (aged 24-45 all treatment cycles, one for cervical cap cycles, and one for years). All donors had been screened according to the guidelines of straw cycles (Figure 2 ). The CCR after 12 treatment cycles the American Society for Reproductive Medicine (AFS, 1993) . In was significantly higher with insemination by cervical cap as addition, every ejaculate was tested by polymerase chain reaction for compared with insemination by straw (log-rank test, the presence of Chlamydia trachomatis (Van den Brule et al., 1993) .
Ejaculates were cryopreserved in a glycerol-egg yolk-citrate medium During the course of the study, cycle monitoring and timing by a two-step computerized freezing protocol (Kryo Controller 10-of insemination were changed from BBT to urinary LH testing. 20, Planer Biomed, Middlesex, UK) and stored in liquid nitrogen. The straws were allowed to thaw at room temperature for~5 min.
To examine the possible confounding effect of cycle monitoring Intracervical insemination by donor inseminations per cycle were performed in the BBT group as opposed to a single insemination in the LH-monitored group. In all other studies, the number of inseminations was identical for both groups. OR ϭ odds ratio; CI ϭ confidence interval. per insemination spent in the clinic. Removal of the cap was easily accomplished by all subjects.
BBT ϭ basal body temperature LH ϭ luteinising hormone *Cap versus straw, χ 2 ϭ 4.45, P ϭ 0.04. **Cap versus straw, χ 2 ϭ 8.54, P ϭ 0.003.
Discussion
***Cap versus straw, χ 2 ϭ 10.91, P ϭ 0.001. † BBT versus LH-monitoring, χ 2 ϭ 4.08, P ϭ 0.04.
The results of this study indicate that pregnancy rates in an AID programme with simple intracervical insemination can be improved by the use of a cervical cap like the Dome de the course of the study. Indeed, we found a small but significantly different pregnancy rate in cap cycles monitored by urinary LH versus BBT, while such a difference was not on pregnancy rates, cycles were analysed separately according to technique of insemination and method of monitoring (Table  apparent in straw cycles (Table II) . Since this analysis involved multiple, post-hoc comparisons one should be careful in II). In cycles inseminated by cervical cap, the difference in pregnancy rates between LH-and BBT-monitored cycles was interpreting these results. In particular, the borderline significance found in the cap cycles should not readily be taken to statistically significant (P ϭ 0.04). In cycles with intracervical insemination by straw no difference was apparent. Overall, indicate a real difference. In addition, a meta-analysis of randomized clinical trials examining the benefit of LHinsemination by cap performed better than insemination by straw, regardless of the method of monitoring. There were no monitoring over BBT in AID (Barratt et al., 1989; Federman et al., 1990; Odem et al., 1991; Robinson et al., 1992) showed differences in age, parity, number of inseminations per cycle and male infertility diagnosis in women who became pregnant no difference between the two methods (Table IV) . The higher pregnancy rates observed in cervical cap cycles with either insemination method and those who failed to conceive (data not shown).
are therefore likely to be due to the use of the device. It is obvious that the cap prevents backflow of spermatozoa from The status of all patients at completion of the study is given in Table III. In the group that switched to a different treatment the cervical canal into the vagina. This may be an important factor in explaining the cap's improved success rates, since method, five were given IUI because of poor cervical mucus characteristics, six switched to IUI with ovulation induction the small insemination volume commonly employed in AID offers virtually no buffering capacity against the acidic vaginal after six unsuccessful cycles because of advanced age, four were diagnosed with tubal pathology necessitating reconenvironment. In addition, the intracervical reservoir of the cap prolongs the time during which spermatozoa can enter the structive microsurgery or IVF, and four patients conceived by means of gamete intra-Fallopian transfer performed in cervical mucus, which may be particularly important in view of the poor motility characteristics and reduced survival time conjunction with a diagnostic laparoscopy. of spermatozoa available at the site of fertilization, thereby Steril., 46, [466] [467] [468] [469] increasing the chance of conception.
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